Detection of steroid 21-hydroxylase alleles using gene-specific PCR and a multiplexed ligation detection reaction.
Steroid 21-hydroxylase deficiency is the most common cause of congenital adrenal hyperplasia, an inherited inability to synthesize cortisol that occurs in 1 in 10,000-15,000 births. Affected females are born with ambiguous genitalia, a condition that can be ameliorated by administering dexamethasone to the mother for most of gestation. Prenatal diagnosis is required for accurate treatment of affected females as well as for genetic counseling purposes. Approximately 95% of mutations causing this disorder result from recombinations between the gene encoding the 21-hydroxylase enzyme (CYP21) and a linked, highly homologous pseudogene (CYP21P). Approximately 20% of these mutations are gene deletions, and the remainder are gene conversions that transfer any of nine deleterious mutations from the CYP21P pseudogene to CYP21. We describe a methodology for genetic diagnosis of 21-hydroxylase deficiency that utilizes gene-specific PCR amplification in conjunction with thermostable DNA ligase to discriminate single nucleotide variations in a multiplexed ligation detection assay. The assay has been designed to be used with either fluorescent or radioactive detection of ligation products by electrophoresis on denaturing acrylamide gels and is readily adaptable for use in other disease systems.